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ABSTRACT

The culture-loaded Peabody Picture Vocabulary Test (PPVT) and the
culture-reduced Raven's Progressive Matrices(Colored and Standard forms) were -
examined and compared in terms of various internal criteria of culture bias
in large representative samples of white, Negro, and Mexican-American school
children, from kindergarten through 8th grade, in three California school
districts. On both the PPVT and the Raven the three ethnic groups, which
show large mean differences, show very littlé difference in the rank order
of item difficulties, the relative difficulty of adjacent items, the loadings
of items on the first principal component, and the cliice of distractors for
incorrect responses. Analysis of variance revealed very small Ethnic Group
X Items interaction, but a sensitive index of item tias derived from ANOVA
indicates that the Raven is cunsiderably less biased than the PPVT, espe-
cially in the Mexican group. The Groups X Items interaction was shown to
be attributable largely to differences in mental matirity. On both tests
groups of culturally homogeneous younger and old ¢ white children (separated
by 2 years) perfectly simulated the White/Negro differences in Group X Item
interactions and choice of error distractors in the Raven. Certain expecta-
tions from a culture bias hypothesis were'borne out only for the PPVT in the

Mexican group. Unless the unlikely and empirically unsubstantiated assumption

is made that culture bias affects all kinds of test items about equally, the
various item analyses of the present studies lend no support to the proposition

that either the PPVT or the Raven is a culturally biased test for Negroes.



How Biased Are Culture-Loaded Tests?

Arthur R. Jensen

University of California, Berkeley

Standard tests of intelligence and scholastic aptitude, it is often
claimed, are culturally biased so as to favor white subjects of middle and
upper-middle-class backgrounds and to disfavor subjects of lower socioecono- ,
mic status, especially certain ethnic and racial minorities. Such culture
bias is often regarded as the main explanation for mean test score differ-
ences between particular subpcpulations within the United States.

In researching the validity of these claims, investigators have had
to establish various objective criteria of culture bias in tests, so that
its existence and magnitude might be assessed. It seems to be agreed upon
by nearly all psychometric researchers that the presence of population dif-
ferences in the distribution of test scores is by itself not a proper cri-
terion for judging test bias. The argument that any test which shows group
mean differences is therefore biased obviously begs the question.

The psychometricaily defensible criteria of test bias that have been
proposed in the literature fall into two classes: external and internal.

Tbe first is certainly the more important from the standpoint of practical

prediction. The second, however, may be even more directly relevant to

many current popular criticisms of mental tests on the grounds that they

are culturally loaded, therefore culturally biased. The fact that they

may meet certain criteria of external validity may be attributed to culture



) bias in the criterion. Whether such bias is "fair'" or '"unfair" to the
members of one or ancther group is another matter which must be argued on
still other grounds, usually involving matters of social policy rather than
psychometrics.

The external criteria of test bias have been the most thoroughly
discussed and studied (e.g., Cleary, 1968, Darlington, 1971; Humphreys,
1973; Jensen, 1968, Linn, 1973; Thorndike, 1971). External evidence for
bias is based essentially on the regression of a criterion measure on
test scores in the two (or more) groups under consideration. If the inter-
cepts and slopes of the regressions in the two goups do not differ signi-
ficantly (or by more than some predetermined magnitude), the test is re-
garded as "fair" or unbiased with respect to its predictive validity for
the criterion in question. The ahove cited references all explicate this
approach and its variations and interpretations. The bulk of related
empirical findings involve comparisons of white and Neéro samples. Con-
cerning these studies, Humphreys (1973, p. 5%) stated: "When the litera-
ture reporting regression comparisons is summarized, the following conclu-
sion seems warranted: there is relatively little difference in the slopes
or intercepts of regression lines as a function of the demographic groups
that have been studied. Use of a single regression equation for these
groups leads to no substantial degree of unfairness in drawing inferences
concerning the criteria measured." The criteria have generally been scho-
lastic and job performance.

Internal criteria of test bias involve item analyses and particularly
evidence of Groups X Items interaction. One kind of evidence of suéh inter-
action is seen when the rank order of difficulty of items (as indicated by
Py the percent passing each item) is significantly different in two popu-

lations. Another evidence of interactions is seen even when the rank order
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of p values is the same-in both groups but the differences between the p
values of adjacent items are significantly different in the two popula-
tions. Analysis of variance (ANOVA) provides aﬂ overall test of Groups X
Items interaction, but confounds the two types of interaction just des-
cribed, i.e., (a) based on the rank order of p values and (b) on the dif-
ferences between p values of adjacent items. These a and b types of inter-

action are also referred to respectively as ordinal and disordinal.

The ANOVA approach to internal evidence of bias is illustrated in
a study by Cleary and Hilton (1968), who examined the interactions of
individual items on two forms of the Preliminary Scholastic Aptitude Test
in white and Negro groups. The Race X Items interaction was statistically
significant but contributed so minimally to the total variance that the
authors concluded: " . . . given the stated definition of bias, the PSAT
for practical purposes is not biased fcr the groups studied.’" Stanley
(1969) showed that a considerable amount of this interacgion was due to
just a few items that were too difficult for both races and thus did not
discriminate much between them. The Negroes scored rather uniformly lower
than whites on most of the items.

Both external and internal criteria are important in the study of
test bias. Internal criteria may in fact be a more powerful indicator of
culture bias per se, while external criteria reflect any of a number of
factors that can lower a test's predictive validity in a particular popula-
tion. Internal criteria seem especially appropriate for investigating the
hypothesis that a given test is biased for one population when the item
gselection and standardization were based on a different population. If
the test items are culture-loaded, i.e., they.call for specific informa-

tion acquired in a given culture, and if the cultures of the standardization




and target groups differ with respect to the cultural information sampled
by the items, this should be reflected in various internal indices of
bias, such as Culture-group X Item interactions.

The claim of cultural difference is the most common criticism of
standard ability tests. Thus, the Council of the Society for the Psycholo-
gical Study of Social Issues (1969, p. 1039) states: 'We must also recog-
nize the limitations of present day intelligence tests. Largely developed
and standardized on white, middle class children, these tests tend to be
biased against black children to an urknown degree.”" The cultural dif-
ference model holds that intelligence test differences between blacks
and whites '". . . are manifestations of a viable and well-delineated
culture of the Black American. . . . Blacks and whites come from differ-
ent cultural backgrounds which emphasize different learning experiences
necessary for survival" (Williams, 1971, p. 65). Williams goes further:
"A review of the research on comparing intellectual differences between
Blacks and whites shows the results to be based almost exclusively on dif-
ferences in test scores, or I.Q. Since the tests are biased in favor of
middle-class whites, all previous research comparing the intellectual
abilities of Blacks and whites should be rejected completely" (p. 63).

It is not said by which criteria such cultural bias has been established
or how its magnitude relative to other sources of test variance has been
estimated. These are proper questions for study.

Mercer (1973) has helped by posing the question of culture bias
somewhat more pointedly and naming specific tests which she believes most
exemplify culture bias. Her position can be summarized by some direct
quotes: '"American I.Q. tests have, inevitably, included items and proce-

dures which reflect the abilities and skills valued by the American core




culture. This 'core culture' consists mainly of the cultural patterns of
that .segment of the population consisting of white, Anglo- Saxon Protestants
whose social status today has become middle and upper-middle class" (p. 66).
She suggests that the low average IQ test score of minority children results ’
primarily from lack of exposure to the Anglo core culture {p. 108).

As an example of a white-Anglo culture-biased tegt--the most extreme
among eleven tests that were examined--Mercer point; to the Peabody Picture
Vocabulary Test (PPVT) That the test items are culture loaded is obvious
from mere inspection. Whether they are biased, and to what extent, with
respect to any given population, however, is a separate question and is

the main point at issue. Merely to point out that the test is culture

1oaded does not of itself consittute evidence that the test is biased with

respect to the populations in question. Mercer rightly notes, however, that
in the PPVT "The child must be familiar with a wide variety of objects,

for example, ambulance, tweezers, wasp; captain, hive, reel, idol, casserole,
scholar, and observatory. He must also be able to decode the pictures to
determine which one best represents such words as filing, harvesting,
soldering, assistance, dissatisfaction, astonishment, and horror. In some
cases, the words in the vocabulary list are not the words most commonly

used in spoken English for the objects which are pictured, for example,
shears, chef, cobbler, and hydrant. In the case of some adjectives, the
picture is of an object which the adjective frequently modifies. For

example, the correct response to the word thoroughbred is the picture of

a horse" (p. 71).

Culture-Loaded and Culture-Reduced Tests

Because the PPVT is so generally conceded to be perhaps the most
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obviously culture-loaded test among the more widely used measures of I1.Q.,
it was selected for examination in the present study. No case is being
made here for its validity or usefulness as a measure of intelligence. It
is used in the present study only because it is so obviously "cultural" in
the same sense that the quotes from the SPSSI Council, Williams, and Mercer
intend this term to mean. Iit the present writer's opinion, the PPVT is
probably much too narrow in the variety of abilities it taps (viz.jrecog-
nition or receptive vocabulary) to be a good measure of general intelli-
gence in the sense of g, i.e.)the factor common to a wide variety of mental
tasks. The obviously culture-loaded PPVT, however, should be an ideal
instrument for the investigation of internal evidence of cultural differ-
ences and of culture bias in testing non-Anglo minorities. In the present
study these are Negroes and Mexican-Americans.

-

Peabody Picture Vocabulary Test.--Detailed descriptions of the PPVT

and its standardization are provided by Dunn (1965) and Buros (1965, pp.
820-823). Briefly, the PPVT consists of 150 plates, each with four panels
containing clear-cut line drawings. (These 150 X 4 = 600 pictures were
originally selected, in terms of various item-analysis criteria, from a

pool of 3,885 illustrable words taken from Webster's New Collegiate Dic-

tionary, Second Edition {1956]. 807 of the stimulus words are nouns;

the rest are the present participle form of various verbs, and there are

a few adjectives and adverbs.) The examiner '"names' one of the four pic-
tures on each card and the subject simply points to the appropriate picturet
(The two equivalent forms of the test, A and B, use the same set of pic-

tures but different stimulus words.) The untimed test is individually

administered. No one subject is given all 150 plates. The items are
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arranged in their order of difficulty in the normative sample. In giving
the test, a "basal" point is established for each individual, consisting
of 8 consecutive correct responses prior to the first error; all items
preceding this point are assumed correct. Testing s discontinued when
the subject reaches his '"ceiling," which is 6 failures out of 8 consecu-
tive responses, i.e., the expected error rate under sheer guessing. The
PPVT was standardized in the late 1950s on some 4,000 white children and

youths, ages 3 to 18, in and arocund Nashville, Tennessee.

PPVT and Thorndike-Lorge Word Frequencies.-~-One indication of the

cultural nature of a test's item content is the degree of relationship
between item difficulties (as indexed by percent passing in the normative
sample) and the probability or frequency of encountering the informational
content of the items in the so-called core culture. Thus the difficulty
of vocabulary items may be related to frequency of exposure or usage of
the words in the general population. The rank order of difficulty of the
PPVT stimulus words in the normative sample were correlated with the rank
order of their frequencies of occurrence (per million words) in American
newspapers, magazines, and books as listed in the Thorndike-Lorge (1944)
general word count. Figure 1 shows the mean frequencies within se s of

15 PPVT items. It is clear that PPVT item difficulty is very closely

related to the rarity of the words in general usage in American English.
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Meon Frequenty per Million Words
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1- 16- 31- 46- 61- 76~ 91- 106- 121- 136-
15 30 45 60 ™ 90 105 120 135 150
PPVT items

Fig. 1. Mean Thorndike-Lorge word frequency of PPVT items (in Forms
A and B) as a function of item difficulty when items are ranked from ! to

150 in p values (percent passing) based on the normative sample.




It is rarity more than the complexity of the mental processes involved
that determines difficulty in the PPVT. There appears to be nothing any
more difficult conceptually about culver (item 150) than about table
(item 1).

It is this rarity feature of culture-loaded tests that so-called
"eylture~-free" or "culture-fair" tests attempt to minimize. As MacArthur
and Elley (1963) have suggested, such tests are better called "culture-
reduced." Probably the best known at.\d most widely used of such tests ©°
is Raven's Progressive Matrices (Raven, 1960; Buros, 1965, pp. 762-765 )
Such nonverbal terts are expiessly designed to reduce item dependence
on acquired knowledge and to keep cultural and scholastic content to a
minimum while getting at basic processes of intellectual ability. ltem
difficulty in such tests is closely related to the complexity of the items
(usually abstract figural material) and the number of elements involved
in the reasoning required for the correct solution.

Thus, as the most extremely contrasting test to the PPVT on the
continuum from "cul ture-loaded" to "culture-reduced," Raven's Progressive
Matrices tests were selected for comparison with the PPVT in the present
study. Two forms of the Raven were used: the Colored Progressive Matrices,
for younger children, consists of 36 colored multiple-choice matrix items;
the Standard Progressive Matrices, for older children ana adults, consists
of 60 matrix items. The ftems were standardized on dildren and adults in
England. The matrix problems vary in difficulty, from the easiest, which
are passed by most 3-year-olds, to the hardest, which are beyond the average
adult. In both forms of the test, the items are arranged in order of diffi-

culty within groups of 12 iteme, going from easy to difficult within each

group, so that subjects will be less apt to become discouraged by a long




succession of difficult items as might occur if all the items were presented
in order of difficulty through the entire test. It is an untimed power test;
it can be individually or group-administered, and subjecte are encouraged to
attenét all items.

MacArthur and Elley (1963), in a study comparing verbal and culture-
losded tests with Ravea's Matrices and other culture-reduce. tests in a
Canadian white population, found that the culture-reduced tests (g) sample
the general intellectual ability factor as well or better than conventional
tests, (b) show negligible loadings on verbal and nimerical factors, (c)
show significantly less relationship with socioeconomic status than do
conventional tests, and (d) show less variation in item discrimination

between social classes.

Study I. A Comparison of PPVT and Raven's Matrices in

White, Negro, and Mexican-American Samples.

Tests and Sudbjects

Representative sarpias totaling 1,663 children in about equal
numbers from kindergarten throug* sixth grade were individually adminis-
tered the PPVT (Form B) and Raven's Colored Progressive Matrices in two
one-hour sessions by school psychometrists (all were white) in the pudblic
schools of liverside.Ca].iforl'ua.2 Ti.e sample sizes, by ethnic group &nd

sex, are as follows:

White Negro Mexican
Male Female Masle Female Male Female

333 305 183 198 334 310
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Results

Descriptive Statistics.-~The FPVT and Raven raw score means and SDs

in each age group are shown in Figures 2 and 3. The overall ethnic group
differences expressed in 0 units, where 0 is the average within-group

standard deviation, are given in Table 1. The interesting feature of these

comparisons is that the two minority groups are reversed in relative stand-
ing on the two tests. Though all the Mexican children in this sample spoke
English predominantly, some were from bilingual homes. However, the idea
that this reversal of the minority groups on PPVT and Raven is attributable
simply to bilingualism or unfamiliarity with spoken English in the Mexican
group should lead to the expectation of a significantly lower correlation
between PPVT and Raven scores in the Mexican than in the two other groups.
The fact that when age in months is controlled (i.e.,partialed out) the
correlation between PPVT and Raven is quite low indicates that although

the two tests are measuring something in common (most probably.g), they

are also measuring different abilities to a more considerable extent. The

relevant correlations are shown in Table 2.
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If the Raven is less culture-biased than the PPVT, one would expect
that when minority and majority subjects are matched on the more culture-
loaded PPVT score, the minority subjects will score higher on the presumably
less culture-loaded Raven, and that when the groups are matched on the Raven,
the minorities should score lower on the PPVT. These expectations can be
checked in terms of the regression of each test on the other in each of
the three groups. Before obtaining the regression lines, raw scores on
both tests were transformed to Z scores for the entire sample, so that the
group differences in the graphical presentation could be easily viewed in
terms of Z scores or O units, as shown in Figure 4. None of the regression
lines departs significantly from linearity throughout the entire range of
scores, and are drawn so as to include the full range of scores within each
ethnic group. This can be seen to span approximately six o in each group.
The vertical arrows indicate the locations of the bivariate means for each

group. An overall statistical test of coincidence of the regression lines

of the three groups in both graphs shows that they differ significantly
beyond the .0l level. They differ significantly in intercepts but not in
slope. The lower graph in.Figure 4 entirely accords with the above-

described expectation; that is, for any given Raven score, both minority
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Table 2

Correlation Between Age (in months), PPVT and Raven, and

Between the Tests After Age Is Partialed Out

Correlation White Negro Mexican Total
PPVT X Age . 787 .728 671 .632
Raven X Age <722 . 660 . 702 .654
PPVT X Raven .719 «692 .667 . 724
Partial r

PPVT X Raven «354 <412 .37 .531
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Fig. 4. Regression of Raven standardized scores (Z) on PPVT Z scores

The bivariate means for

(above),and regression of PPVT on Raven (below).

each ethnic group are indicated by the vertical arrows.
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groups obtain lower average PPVT scores than the white group. The groups'
relative standing on PPVT when matched for any given Raven score is in this
order, from highest to lowest: ‘White, Nedro, Mexican. But the regression
of Raven on PPVT gives a quite different picture. The Mexican group accords
with the culture-bias expectation, but the Negro group does not. When
matched for any given PPVT score, the order of the groups on the Raven is:
Mexican, White, Negro. A more complex model than the simple hypothesis

that the tests merely differ in degree of culture bias favorfng the majority
group would seem to be necessary to explain these results. They are instruc-
tive, too, in showing that two minority groups, both socioeconomjically dis-
advantaged relative to the white majority population, show quite different
outcomes on culture-loaded and culture-reduced tests.

It may be instructive to examine how much the groups differ on the
factors unique to each test. This can be shown perhaps most clearly in
terms of the point biserial correlation between ethnicity and a given test
score, with the other test partialed out. Since test scores show an almost
perfect linear regression on age in months within two-year age intervals,
the samples were divided into three approximately equal sized age groups
in order to partial out age from the correlations as completely as possible
prior to the main analysis. The final multiple and partial correlations
are shown in Table 3. The shrunken multiple point-biserial correlation, R,
indexes the degree to which the various pairs of ethnic groups are discri-
minated jointly by the PPVT and Raven. The partial correlations are the point

biserial r between the dichotomized ethnic classification (quantitized as 1

and 0) and one of the tests, with the other test partialed out.
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It can be seen that the variance unique to the PPVT an? to the
Raven discriminates the majority and minority groups quite diffecently.
The PPVT and Raven discriminate whites and Negroes about equally, with
the exception of the youngest age group. Much more of the discrimination _
between vwhites and Mexicans, however, is due to the PPVT; the unique Raven
factor only slightly discriminates the groups. In the Negro-Mexican com-

parisons, the PPVT and Raven show opposite discriminations.

Reliability.--Table 4 shows the reliability of subsets of PPVT and
Raven items in the three ethnic groups, determined by the Hoyt formula,
which is algebraically equivalent to the Kuder-Richardson Formula 20.
These reliabilities, which reflect the internal consistency of the tests,
or degree of item homogeneity, are all quite substantial and reveal only
negligible differences between the ethnic groups. The overall K-R reli-
ability of the PPVT is .96 in gach cf the three groups. The Raven reli-
abilities overall are higher than the PPVT when corrected for number of
items; in other words, the average item intercorrelation is higher in the

Raven than in the PPVT.

Item Analysis of PPVT

PPVI P Values.--The item p value is the propcrtion of the total
sample passing the given item. The p values of the PPVT were determined

for all 150 items within each ethnic groups. These are shown, averaged




Internal Consistency Reliabilityl of PPVT and Colored Raven Matrices

.

Table &4

White Negro Mexican
PPVT Items Males Females Males Females Males Females
16-30 .71 .85 .77 .66 .86 .84
31-45 .43 .88 .86 .80 .90 .88
46-60 .75 .79 .86 .84 .87 .86
61-75 .92 .92 .93 .92 .93 .91
76-90 .92 91 91 .87 .89 .86
91-105 .93 .94 .95 91 .91 .93
106-120 .89 .92 .95 .94 .89 .91
121-135 .92 .93 .96 2 2 2
All Items .96 .96 .97 .95 .96 .95
Raven Items
2-12 .65 .64 .58 .66 .67 .58
13-24 .79 .81 .73 .72 .80 .75
25-36 .81 .81 .70 .69 .77 .76
All Items .90 91 .86 .86 .90 .87
1 MV .
Reliability determined from ANOVA using Hoyt's formula,.stts 1 - EEV;;:’
where MSV ", the mean square variance for the Subjects X Items inter-

IxS

act‘on and MSVS is the mean square variance for Subjects.

2Too few Ss for a reliable estimate of r .
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over sets of 15 i;ems, in Figure 5. The p values decrease very regularly
and their rank order corresponds closely to the order of the items, which

is based on the p values in the test's original normative sample in Tennes-
see. The three ethnic groups maintain their same relative position through-
out the range of p values, though of course the discrimination is negli-
gible at the easiest and hardest ends of the scale. It can be seen that

the PPVT items comprehend a wide range of difficulty, so there is no risk

of "basement" or "ceiling" effects in the ordinary school population.

One type of Race X Item interaction due to cultural differences
should be reflected in differences between groups in the rank order of
the individual item p values. A rank order correlation between groups of
significantly less than unity, when the correlation is corrected for attenu-
ation, is indicative of a significant Groups X Items interaction. Its mag-
nitude is indicated by the extent of the discrepancy of the corrected
correlation from 1.

Table 5 shows the rank order correlations of p values between the

various ethnic groups. Since the rank order correlation of p values be-

tween groups could be quite high if determined for the entire range over
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all 150 items, even though the correlation may be quite low within an'
limited renge of p values. Table 5 also shows the rank order correlations
within sets of 15 items. (fﬂk first and last 15-item sets were not used
because there was too little true variance to permit meaningful ranking.)
The correlations are corrected for attenuation (i.e.) unreliability), since
we are interested in seeing if the rank order of p values is lower between
groups than within groups. The reliability used in the correction for
attenuation is the reliability of the rank order of p values within each

of the groups being compared. These reliabilities were obtained by analysis

L

1 1 =51

of variance of the Items X Subjects matrix: Eer

where MSV, is the mean square variance for items and "SYELl.i. the mean

square variance for (e Subjects X Items interaction. These reliabilities
are all extremely high, averaging close to .99, and therefore the correction
for attenuation has little effect on the correlationsin Table 4. But it
is necessary procedure in order to determine whether the correlations remain
less than 1 after correction. They obviously do, since if the true corre-
lations were perfect, the distribution of the correlations in Table 5
should be centered about a mean of 1, with variation due to random sampling
errors distributed more or less normally about the mean. It can be seen
that this is not the case, so it must be concluded there is some signifi-
cant degree of Ethnic Group X Item interactfon in these PPVT data. However,
the correlations are sc high as to indicate that this furm of interaction,
though significant, is extremely slight, and as we shall see in a later
snalysis, it could be attributed to factors other than cultursl differences
between the groups.

The correlations are highest in those parts of the test that are the

most discriminating between the ethnic groups. This is opposite to what




one should predict from a culture bias hypothesis of the group differ-

ences, which should lead to the expectation that the most discriminating

items should show the least similarity between the groups in the rank order

of p values. (Also note in Table 3 that the within-group reliabilities are

highest in the region of the test that is most discriminating between groups. )
) It is instructive to compare tﬁe correlations between ethnic groups

with the correlations between sexes within each ethnic group . For the

items in the four most discriminating 15~-item sets (items 31-45, 46-60,

61-75, 76-90), the average correlation between the pairs of ethnic groups

are:

[N

White X Negro = .870
White X Mexican = .774
Negro X Mexican = ,.858

The average correlation between the sexes within ethnic groups is
.861. None of these correlations differ significantly from one another.

For all 15C PPVT items, the average correlation between ethnic groups is

.986, and between sexes within groups is .988. In other words, a rank
order of PPVT item p values differs about as little between the ethnic
groups as between the sexes of the same ethnic groups.

PPVT P Decrements.--A much more sensitive index of Group X Item

interaction consists of what is here called p value decrements. These
consist of the difference in p values between adjacent items, e.g. 1-2,
2-3, 3-4, etc. Correlation between groups for p decrements, therefore,

is not attributable to the overall regular decrease in p values from the
first to the last items in all groups, but must be due to the rather slight

differences in the relative difficulty of adjacent items. An indication

of the sensitivity of p decrements in reflecting the relative difficulty




of items can be seen in a comparison of Forms A and B of the PPVT, con-

sisting of entirely different stimulus words, when the two forms are corre-
lated within a white group for p values and p decrements. The two forms
were, of course, originally made up to have equal means and SDs and the
items of both were arranged in the order of the p values in the normative
sample. In the present study, the p values were obtained for 150 white
children on Fot;m A. These were correlated with the p values for Form B
in the total white sample. The rank order correlation between the p
values (over all items) of Forms A and B is .97. Yet the correlation
between the p decrements of Forms A and B does not differ significantly
from zero (-.014). The average correlation of p decrements between the
sexes within each form, however, is .84. All this means, of course, that
even if the p values are in very much the same rank order for two groups,
the Rud—e-:rements may not be. They reflect Group X Item interactions of
the ordinal type, which do not aepend upon the presence of group differ-
ences in the overall rank order of item p values, and are therefore a
very subtle index of group differences in item biases.

Table 6 shows the correlation between the various groups' p decre-

ments. These are corrected for attenuation in the same manner as described

in the preceding section. The p decrements show the highest correlations
in those parts of the test with the greatest between-groups discrimination.

The fact that most of the corrected correlations fall below 1 indicates
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a significant degree of Groups X p decrement interaction, while the magni-
tude of the correlations suggests that the groups are nevertheless remark-
ably similar in this aspect of the data. The correlations are only slightly
lower than for the rank order of the p values themselves. The average corre-
lation between the ethnic groups for the most discriminating items (Nos. 31-
90) is .85; the average correlation between the sexes within ethnic groups

is .93. Thus, the ethnic groups are only slightly and nonsignificantly more
dissimilar than boys and girls of the same ethnic background. The fact

that the correlation between the sexes is less than 1 indicates some degree
of Sex X Item interaction. The overall sex difference in mean PPVT IQ,

however, is negligible, unlike the ethnic group differences.

Item Analysis of Raven's Colored Matrices

Raven P Values.--For comparison of the culture loaded PPVT with a

culture reduced test, the same analyses were performed on the data from
Raven's Colored Progressive Matrices.

Table 7 shows the mean p values for Raven items in sets of
12 items. (Item 1 is omitted since is was used as a "practice" item while
giving instructions to subjects.) The items range from easy to hard within
each 12-item set, and each successive set as a whole also gradually in-

creases in difficulty.

Table 8 gives the group intercorrelations of Raven p values. These




Table 7

Mean Item P Values (Decimal Omitted) For

Raven's Colored Matrices in Three Ethnic Groups

White Negro Mexican
Items Male Female Male Female Male Female
2-12 782 753 663 645 709 674
13-24 675 649 503 465 555 518
25-36 554 551 381 369 409 400
All Items 667 648 511 489 553 526




are slightly higher overall than the corresponding correlations for PPVT

items, indicating less Group X Item interaction, though such interaction

is not completely absent since these corrected correlations are not sym-
metrically distributed around a mean of 1.00. The correlations between
ethnic groups are:

White X Negro = ,993

White X Mexican .993

Negro X Mexican = ,997,
with an overall average of .994. The average correlation between the
sexes within ethnic groups is .998. 1In short, the ethnic groups, as well

as boys and girls, are extremely alike in rank order of item difficulty in

the Raven.

Raven P Decrements.--Table 9 gives the correlations between p decre-

ments of the various groups. These correlations are nearly as high as the

correlations between the rank orders of the p values, again showing a

remarkable degree of similarity between the groups. The correlations

between ethnic groups are:
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White X Negro = .982
White X Mexican = .975
Negro X Mexican = .997.
with an overall average of .985. The average correlation between the

sexes within ethnic groups is .995.

Correlation of PPVT Items with Ethnicity

To what degree, and how consistently, do individual PPVT items
correlate with ethnicity? To find out, a measure of correlation, the phi
coefficient, @, which measures degree of relationship on the same scale
as the Pearson r, was obtained between each item and the dichotomized
ethnic variable, both for boys and girls separately and combined. The

results are summarized in Table 10. The @ for every item was tested for

significance by chi square with 1 df. It can be seen that the average Item
X Ethnicity correlations are quite low, but becauss they are nearly all in
the same direction, they add up to a considerable overall total test score
x dichotomized ethnic group point-biserial correlation--about .50 for
White/Negro and .60 for White/Mexican. The very few reversals of correla-
tion, none of which are statistically significant, occur only in the later,
more difficult items, which are attempted by only a small percentage of the

subjects in any group. In short, therc is a high level of consistency in
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item correlations with ethnic background. One might expect cultural
biases in the strict sense to cause great discrepar-‘es and reversals

in Items X Groups correlations or discriminations, but this is not the
case in the present data. It should be noted that the PPVT items were
originally selected on the basis of certain psychometric properties
within a white population and were not selected so as to correlate con-
sistently with ethnic background. This property of the test is completely
inadvertent. One could argue that items that correlate with ethnicity be
eliminated or balanced by items that correlate in the reverse direction.
Obviously, ethnically discriminating items could not be merely eliminated
from the PPVT, since almost none would remain. Whether a test with other-
wise similar psychometric properties could be made up that would discri-
minate ethnic groups in the opposite direction, yet preserve the same high
degree of internal consistency reliability within all groups and the same
high correlation between groups' p values and p decrements can only be

determined empirically. To date no such test has been produced.

Correlations Between Raven and Special Subscales of the PPVT

Do the PPVT items which discriminate between the ethnic groups the
most differ in what they measure from those that discriminate the least?
To find out, special scoring keys were made up to obtain scores on subsets
of PPVT items which discriminated the ethnic groups most and least, and
the scores from these independent subsets of items were then intercorre-
lated. If the contrasting subsets actually measure different factors,
their intercorrelations should be low. Moreover, if they measure the g
of intelligence to different degrees, they should be expected to correlate
differontly with the Raven, since in factor analyses the Raven has practi-

cally all of its variance on the g factor common to a variety of measures




of mental ability. The Raven's loading on g is reported to be .80 (Raven,
1960).

To make up subtests of PPVT items that discriminate most or least
between ethnic groups, the following criteria were used. The index of
item discrimination was Kendall's Q, which is an index of correlation
obtained from a 2 X 2 contingency table for each item (i.e., the dichoto-
mized ethnic variable X "pass" or "fail"). Q is a monotonic function of
other measures of correlation such as phi, but is on a different scale
yielding a more spread-out and more normal distribution of obtained values
in the present data)and mainly for this reason was used for the present

snalysis. Like Pearson r, Q ranges from -1 to +1. Where the cell fre-

quencies in a 2 X 2 table are 3 g Q = (AD-BC,/(AD+BC). For selection of

items discriminating White/Negro and White/Mexican, the least discrimi-
nating items were fegardcd as those with Q < .39; the most discriminating
as those with Q > .40. Also, the values cf Q > .40 had to be significant
beyond p < .05. To insure a fair degree of reliability of the Q values,
no irems were used that had not been attempted by at least 100 subjects
and by at least 20 gsubjects in whichever group of the ethnic dichotomy
had the smaller number. Also, no items were used in which any of the cell
frequencies in the 2 X 2 contingency table was less than 10. All the items
which are useable by these criteria have positive values of Q when the
ethnic dichotomies are quantitized as white = 1 and minority = O.

The means and SDs of the Q values of the resulting subsets of the most

and least discriminating items are shown in Table 11. It can be seen that




Table 11

Means and SDs of Kendall's Q for the Most and the Least

Ethnically Discriminating PPVT Items

Number Q
{ Item Characteristic of Items Mean s
Most Discriminating:
Whites/Negroes 33 .57 .13
Whites/Mexicans 48 .64 .16 |
Least Discriminating:
Whites/Negroes 31 24 .10

Whites/Mexicans 29 .23 11
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the subscales of the ii=ms which are the most and least correlated with
ethnicity are quite separat-d in terms of Q.

How much do the two types of scales diffeg in terms of ethnic group
means? Not much, it so happens, and even the least discriminating sutscales
show a greater mean diffarence betveen the vhite and minority groups than
does the Raven. when all the differences are expressed in terms of sipma
units, i.e., the average within-groups standard deviation. The reason is
that the least discriminating subscales have smaller variances within
groups as well as smsller mesn rav score differences batween the group
means, with the result that, in terms of the average within-groups o, the
group differences are not greatly reduced by making up scales of the least
ethnically discriminating items. The items that discriminate the least
between groups, it turns out, are also the same items that discriminate
least among individuals within the groups. Table 12 -hqu- the mean diffor-

ence (in 0 units) between the white and the minority groups on the various

- @ e o o o 5 o o ® o o o

Insert Table 12 about here

PPVT Subscales in Grades 1 to 6. The differences on the tota! Raven score
are given for comparison. The PPVT Subscale differences indeed come out
in the exasected direction, but the contrasts between the most and least
discriminating subscales are surprisingly small. The contrasts, of course,
would be further reduced if these scoring keys were "cross-validated" on
an independent sample. It does not appear that a markedly less ethnically

discriminating subscale of the PPVT can be produced by discarding the most
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ethnically discriminating items. The main reason is‘that the items that
most discriminate between the groups also most discriminate among indivi-
duals within the groups.

Do the various PPVT subscales measure different aspects or factors
of ability? This is clearly not the case, since the intercorrelations
among the subscales are about as high as their reliabilities will permit,
and they all correlate with the Raven to much the same degree. These cor-

relations are shown in Table 13. The most and least discriminating items

appear to be measuring the same thing. If the PPVI is culture biased (as
well as culture loaded) for these minorities, all the items must reflect
this bias more or less uniformly, It seems remarkable
indeed that from 150 culture-loaded items one cannot find a subset of items
which reflect culture bias more than the rest and should therefore show a
low correlation with a subset of the least biased items, and that the two
subsets should correlate differently with an external criterion such as

the Raven.

Equating PPVT and Raven for Difficulty

If a subset of PPVT items were perfectly equated with the Raven
for difficulty in the white sample, and if the PPVT is more culturally
biased against the minority groups than the Raven, one should expect a
discrepancy between the white-equated PPVT and Raven scales in the minority

population, with a lower mean on the PPVT tha: on the Raven.




!
|
p

Table 13

Correlations (Decimals Omitted) Between PPVT Scores Obtained with
Four Different Scoring Keys and Between

PPVT Scores and Raven Colored Matrices in Combined Ethnic Groups

Scoring Key

PPVT Scoring Key 1 2 3 4  Raven!
1. Discriminates W-N Most 91 98 89 61
2. Discriminates W-N Least 92 97 66
3. Discriminates W-M Most 88 59
4, Discriminates W-M Least 66
Number of Items in Key 33 31 48 29

1Correlat:i.on of T~tal PPVT Score X Raven Score, in combined

groups, r = .09. In white group, r = .72; Negro, r = .69;

Mexican, r = .68.
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To test this hypothesis, the p values of 35 items (Nos. 2-35) of
Raven's colored matrices in the white male group were used as the reference.
Each Raven item was matched with a PPVT item having as nearly the same p
value as possible in the white. group. Since there are only 35 Raven items
and 150 PPVT jitems, it was possible with most items to achieve exact
matching of p values to three decimals. In the case of exact ties, two
or more PPVT items were keyed as matching a particular Raven item, and
their p values were averaged in the comparison groups.

The mean p values of the matched Raven and PPVT items were then
determined for all the other groups in the study. The results are .sum—
marized in Table 14. The expectations from the culture bias hypothesis

show up only for the Mexican group, who perform significantly less well

on the PPVT. The Negro group does not perform signficantly less well on
the PPVT than on the Raven. In fact, Negro males show even slightly less
difference between the PPVT and Raven than do white females. There is
evidence of slightly greater though nonsignificant culture bias with
respect to sex than with respect to race, as far as the White-Negro com-
parisons are concerned. The correlations between Raven and PPVT item p
values are consistently higher for males than females, regardless of
ethnicity, which further suggests a cultural sex bias in PPVT items. The

last column of Table 14 shows that in more than 40 per cent of the matched

pairs of items the PPVT p value exceeds the Raven p value in the Negro males.
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who hardly differ from the white females in this respect. In the entire
Mexican group, on the other hand, the PPVT p value exceeds the matched
Raven item in only one instance. The results shown in Table 14 give some
grounds for suspecting culture bias of the PPVT for the Mexican group,

but not for the Negro group.

Ethnic, Sex, and Age Interactions in ANOVA

The overall most powerful means of detecting Groups X Items inter-
actions is provided by the analysis of variance. This was applied to the
present data by means of the following design: Ethnic dichotomy (2) X
Sex (2) X Age (6) X Items (150 for PPVT ANOVA, 35 for Raven ANOVA), with
18 subjects per cell. The same Ss were used in both the PPVT and Raven
ANOVAs. Thus there were 432 Ss in each ANOVA, with a total df = 15,119

in the Raven ANOVA and df = 64,799 in the PPVT ANOVA. In assigning Ss to

the six age groups (ages 6 to 7, 7 to 8, . . . 11 to 12), Ss from each of

the three ethnic groups were assigned in triplets, the members of which
were matched as closely as possible for age in months, so that the means
and SDs of age within each one-year interval are virtually identical in
the three ethnic groups. Males and females were matched on age in the
same way. Note that three ANOVAs were done for each test in order to per-
mit pair-wise comparisons between the three ethnic groups. Putting all
three groups into one ANOVA obviously would not sufficiently pinpoint the
sources of variance associated with ethnicity.

Table 15 shows the complete ANOVA of the PPVT and Raven for each
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of the possible pairs of ethnic groups. The results are presented in terms
of the statistic omega squared (at) x 100, which is the percentage of the
total sum of‘squares (i.e., total variation) attributable to each source of
variance. The last three rows of Table 15 show the total percent of vari-
ance attributable to all interactions (1lst, 2nd, and 3rd order) involving
Ethnicity X Items, Sex X Items, and Age X Items. The significance level

of all the effects are indicated by asterisks. It can be seen that for all
test and all ethnic group comparisons, the Ethnicity X Items interaction
is significant beyond the .01 level. The more important question, however,
concerns the magnitude of the interaction relative to other sources of
variance.

The crucial interpretation to be drawn from Table 15 involves the
magnitude of (a) the Ethnicity main effect relative to the Subjects (within
groups) main effect, and (9) the Ethnicity X Items interaction relative to
the within-group Subjects X Items interaction. The extent to which the
test discriminates between the ethnic groups, relative to the discrimination
between subjects within groups, is indicated by the ratio of the main effect
for Ethnicity to the main effect for Subjects (within groups). The extent
to which items are biased (i.e., show interaction) with respect to ethnic
groups relative to the interaction of Items X Ss within groups is indicated
by the ratio of the interaction of Ethnicity X Items to the interaction
of Ss (within groups) X Items. We are forced to compare the variances in
terms of ratios, since the ethnic group differences are interpretable only
in relation to individual differences within groups. Ideally, in a culture-
reduced test the ratio of main effects (i.e., Ethnicity[§p)shou1d be large

relative to the ratio of interactions (i.e., Ethnicity X Items/Sg X Items).

A large Ethnicity X Items interaction relative to the Subjects X Items




interaction would mean that some particular selection of items from the
same population of items that compose the test could be found that would
have satisfactory reliability and could equalize or reverse the mean scores
of the two ethnic groups. A very small Ethnicity X Items interaction rela-
tive to the Ss X Items interaction tends to rule out this possibility. It
would mean that no subset of items could be found with satisfactory reli-
ability which would equalize or reverse the ethnic group means.

Table 16 shows these ratios, and the last two columns, A/B, shows

their relative magnitudes for the PPVT and the Raven.q (Ignore the last
row of Table 16 until reading the next section.) The main effects ratios
are much greater than the interaction ratios, which is what should be
expected of tests with little ethnic group bias, as here defined. As
indicated in the A/B columns of Table 16, the Raven shows considerably

less of the '"undesirable" interaction than the PPVT in discriminating the
white and minority groups. By this criteriun, however, even the PPVT shows
very little item btas. Also, by the same criterion, the tests show greater
sex bias than ethnic bias. The A/B ratio for sex (averaged over the 3 sets
of comparisons in Table 15) is 4.24 for the PPVT and 2.37 for the Raven.
With A/B ratios this small, careful item selection could stand a chance

of equalizing or reversing the slight sex difference on these tests. All
this, of course, is highly consistent with the previous analyses in terms

of the high correlations between the ethnic groups in p values and p decrements.
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Age X Item Interaction.--So far, therefore, it appears that there is

a statistically significant but very small degree of test bias as indicated
by the item interactions with ethnicity. But now notice in Table 15 that
there is also a considerable Age X Item interaction. This raises the ques-
tion of whether the ethnic group differences and item interactions reflect
noé_zzitural differences, but meinly the same kinds of differences and item
interactions that result from differences in mental maturity, as reflected
by age-group differences, within any ethnic group.

Can the ethnic effects shown in Table 15 be simulated by making up
""pseudo-ethnic' groups composed of younger and older children within any
one ethnic group? To find out, two '"pseudo-ethnic" groups were formed as
follows: one group consists of 96 younger white Ss between the ages 6 and
9 (assigned to three age groups in one-year intervals); the other group
consists of 96 older white Ss between the ages 8 and 11 (assigned to three
age groups in one-year intervals). Note that the younger and older groups
overlap in age, but they have a mean age difference of two years. The two
groups composed by this particular selection according to age were called

"pseudo-ethnic'" groups because the chronological age differentials within

and between the two groups were made to approximate, as closely as feasibly
possible, the average mental age differential between the white and Negro
groups in the total sample. In other words, by means of age selection, two
white groups were composed that would simulate the means and variances of
the total white and Negro populations, respectively. The two all-white
pseudo-ethnic groups were formed strictly by age selection; Ss were not
included or excluded in terms of their individual performance on the tests.
The item data for PPVT and Raven of these two pseudo-ethnic groups,

labeled Older and Younger were subjected to the same ANOVA (except there




were three instead of six age groups) as was used with the real ethnic groups
shown in Table 15. The results of the ANOVA for the ''pseudo-ethnic' groups

are shown in tiie last two columns of Table 17. Compare these percentages

Insert Table 17 about here

of variance for all the various +:~in effects and interactions with those
for the white and Negro ANOVA shown in the first two columns of Table 15.
There is hardly any difference! And the true ethnic and 'pseudo-ethnic™
main effects and interactions differ least of all. In short, the same evi-
dence of ethnic "culture" bias can be produced within a culturally homo-
geneous sample simply by selection of two different chronological age groups
which differ in mental age to about the same extent as the mental age differ-
ence between whites and Negroes when these groups are matched on chronological
age. This means that the magnitude of Group X Item interactions that are seen
in Table 15 are not at all dependent upon ethnic cultural differences but can
occur in a culturally homogeneous population strictly as a result of differ-
ences in mental maturity. Returning to Table 16, the last row permits com-
parison of the ratios for the true ethnic groups and the pseudo-ethnic groups
(i.e., white Older and Younger). Note the great similarity to the true white
and minority results, especially in the critical A/B ratio.

If the ethnic group effects can thus be simulated within a culturally
huhogeneous sample, the question arises, can the Ethnicity X Item interactjon

be appreciably reduced fn an ANOVA which compares vounger whites with older

ethnic group children, with the chronological age differential made such as
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to minimize the mean mental age difference between the ethnic groups enter-

ing into the ANOVA? To accomplish this, whites of ages 6 to 9 were compared
with minorities of ages B to 11 in *he same ANOVA as before. The resuits
are shown in the first two pairs of columns in Table 17. The main effect

of Ethnicity is practically eliminated, as was intended, but why should the
Ethnicity X Items interaction be so greatly reduced (e.g., by 87% in the
white and Negro ANOVA) if it reflects culture bias? The cultural back-
grounds of the groups under comparison have not been changed in the least.
but only their ages. If one argues that cultural handicap is overcome ine
creasingly with age, then we should expect there to be a regular convergenc.
of white and minority scores going from younger to older age groups. As can
be seen in Figures 1, 2, and 6, this is not the case.

The results of all these ANOVAs in which age was manipulated are more
consistent with a hypothesis of differences in mental maturity interacting
with items than of ethnic cultural differences producing such interaction.
The main effect of ethnicity is subject to the samec interpretation, unless
one posits that ethnic cultural factors should have a more or less uniformly
depressing effect on all 150 items of the PPVT and on all 35 items of the

Raven.

Study II. PPVT and Raven in Socioeconomically

Extreme White and Negro Groups

The Ss in the preceding study were a representative cross section of
all children in a California school district in which there are not very
extreme sociceconomic contrasts within or between the ethnic groups. Study
I1, on the other hand, examines :he PPVT and Raven's Colored Progressive

Matrices in perhaps the most extremely contrasting neighborhood schools

S o
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with respect to SES background to be found in a California school district
(Contra Costa County). The population of Contra Costa encompassesjzxtreme
socioeconomic diversity as is likely to be found in any California school
district.

The two schools from which the present samples were randomly drawn
were all white and all Negro.5 The former is located in an upper-middle
class suburb, the latter in a low SES Négro neighborhood. The neighborhoods
were specifically selected from census tract informition on the basis of
such SES indices as median income, median educational level, percentage of
homeowners, average value of dwellings, average rent, ratio of deteriorating
and dilapidated dwellings to "sound" dwellings, and a crowding index. The
white and Negro groups are widely separated and totally non-overlapping on
all these indices. The modal occupational category of the '"head of household"
as entered in the school records was ''professional" or '"managerial in the
white school and "unskilled" or '"welfare' in the Negro school. The two
schools differ at least 30 points in average IQ. The contrasting groups are
clearly not typical of the general white and Negro populations. But these
greatly contrasting groups are highly appropriate for the preséent study.
Whatever is the nature of the cultural differences making for'test biases
that are claimed to exist between the general white and Negro populations,
such culture biases should only be exaggerated in the white and Negro groups
selected for the present study.

Subjects.--24 Ss of each sex were selected at random from each of
Grades K, 1, 3 in the white and Negro schools, making the total N = 288.

The average age of the white sample was 5 yr. 11 mos.; of the Negro sample,

7 yr. 2 mos.




Tests.--The PPVT and Raven's Colored Progressive Matrices were

administerec individually in two one-hour sessions, separated by 2 to 5
days. The PPVT was given according to the standard directions given in

the test manual (Dunn, 1965). The presentation of the Raven was preceded
by four similar practice problems which aided in making clear the instruc-
tions; these practice problems were presented like a form board so that the
S could easily get the idea of how one particular pattern from among the
multiple-choice alternatives would complete the total matrix pattern when
it was inserted into the blank space in the matrix formboard. All Ss were
encouraged to attempt all 36 items of the Raven. The fact that the average
percent passing the first 4 items of the Raven test proper was 98.4% for
the white group and 98.4%. for the Negro groupis a good indication that the
Ss of both goups clearly understood the instructions and requirements of

the test.

Results

Mean Group Differences.--The average differences expressed in aver.ge

white-group 0 units between the white and Negro groups are shown in Table 18.

The white-Negro differences are very similar on both the PPVT and the Raven

with the exception of the kindergarten group, in which chere is a much
smaller difference on the Raven. At the higher grade levels, however, the

groups differ on the Raven at least as much as they differ on the PPVT.




Table 18

Mean Differences in 0 Units Between White and Negro Groups

at Three Grade Levels on PPVT and Raven's Colored Matrices

Grade PPVT

K 1.69

3 2.42
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P Values and P Decrements.--Table 19 shows the item p values averaged

within sets of items and the correlations between the white and Negro p values
and p decrements within these sets of items. The correlations (not corrected
for attenuation) are remarkably high, especially for the Raven. The very
substantial correlations for the p decrements is also noteworthy, consider-
ing the sensitivity of this index in reflecting differences in the difficulty
of adjacent items.

PPVT and Raven Matched for Item Difficulty.--As in the previous study,

PPVT items in the white group were matched as\ closely as possible with all

36 Raven items on the bYasis of item p values. The correlation between the
white-matcked p values of PPVT and Raven p values was 1.00 for the white
group and .95 for the Negro group. The mean Raven and PPVT values for
Negroes were .417 and .348, respectively, which, though in the expected direc-
tion, is not a significant difference even at the »10 level.

The procedure was also reversed, i.e., the Raven and PPVT item p
values were matched in the Negro sample, with a correlation of 1.00. Their
correlation in the white group was .87. If the PPVT is more culturally
biased than the Raven in favor of upper-middle-class whites, we should expect
the white sample to obt:ainil higher mean p on the PPVT than on the Raven. In
fact, the mean p values of the white group on the Negro-matched Raven and
PPVT were 575 and .613, respectively; again in the expected direction, but
nonsignificant (£< 1). In short, even in these extremely contrasting race

and SES groups, the PPVT does not appear markedly more culture-biased than

the Raven. The magnitude of the difference between the matched PPVT and




e

Table 19

Mean P Values (Decimals Omitted) for Whites and Negroes Within
Subsets of PPVT and Raven Colored Matrices, and Correlations1

Between White and Negro P Values and P Decrements

Mean P Value Correlation Correlation
White Negro Between Between

PPVT Items (N = 144) (N = 144) P Values P Decrements
31-45 982 873 .77 .71
46-60 794 610 .86 .88
61-75 489 169 .76 .80
Mean 755 551 .20 .80

Raven ltems

1-12 703 589 .95 .87
13-24 565 379 .88 .69
25-36 475 283 .9 .73
Mean 575 417 .92 .76

1 .
Not corrected for attenuation.
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group

Raven within eachA(when the matching was done on the other group) is trivial
compared to the magnitude of the difference between the racial-SES groups on
either test. These results are inconsistent with a hypothesis of culture
bias or verbal deprivation affecting the culture-loaded vocabulary test
appreciably more than the nonverbal culture-reduced test. If cultural differ-
ences or deprivations exist in the low SES Negro group as compared with the
upper-middle SES white group, these results indicate that the cultural bias
must more or less uniformly depress performance on both types of test items
as well as on all the items within each type of test.

Analysis of Multiple-Choice Distractors.--When white and Negro

children make errors on the PPVT, do they make different errors? 1Is there
some kind of cultural difference that would prompt the white and Negro
children to choose different distractors when they are not sure of the
correct response? Every PPVT item has one possible correct response and
three distractors. A chi square analysis was peirformed on e ery set of dis-
tractors to determine if the relative frequency of choices differed in the
white and Negro groups. Only those items were used which were attempted
and missed by at least 15 Ss in each racial group, in order to insure ade-
detecting a
‘quate sensitivity of the chi square test for,significant association between
choice of distractor and racial group. There were 23 PPVT items which quali-
fied for this analysis. Of the 23 chi square tests, six (or 26%) were signi-
ficant beyond the .05 level. This is obviously greater than chance. When
the total sample was randomly divided in half and the chi square test was
performed in each half, the same six items showed a significant racial dif-
ference in choice of distractor. (These were items 48, 52, 59, 61, 70, 71.)

But oddly enough, the white and Negro p values of these particular items do

not differ more, on the average, than the white and Negro p values of other




items on which the two groups do not differ in the choice of distractors.

The question arises, are these merely differences in sheer guessing tendency

on certain items? If there was pure guessing, the proportion of responses

to each of the three distractors should be quite equally divided among them,
close to 1/3 for each. The size of the standard deviation of the proportions
on each distractor should therefore be an index of departure from random
guessing. Whites showed a larger SD on three and Negroes showed a larger

SD on three of the six sets of distractors that showed significant chi squares.
So there does not appear to be any consistent evidence of a racial-SES differ-
ence in guessing tendency.

The same kind of chi square analysis of distractor choice was per-
formed on Raven items 5 to 36. Four of the 32 items (11, 12, 29, 32) showed
racial group differences in the choice of distractor significant beyond the
.05 level. The white-Negro p values on these particular items do not differ
more than for other items, which, as in the PPVT, means that whatever biases
determine the choice of distractor are not necessarily the same as those that
affect the difficulty of the item.

Most Popular Response.--There are four possible alternative responses

(including the correct response) to each PPVT item. Is the most popular
response alternative (i.e., the response selected by the largest percentage
of §ﬁ) different in the white and Negro samples? This was examined for all
PPVT items which were attempted by at least 40 Ss in each racial group.

Only 6 of the 71 items of the PPVT showed the most popular response to be
different in the two groups, and these all cross-validated when the groups
were randomly divided in half. Usually, of course, the most popular response
in both groups was the correct response.

The 36 Raven items showed no ethnic group differences at all in the
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most popular response to each item, even when the most popular response was
one of the erroneous distractors.

From the analysis of distractors and most popular responses, it
appears that the Raven shows less signs of race-SES bias than the PPVT,
though whatever bias is reflected by these indices seems unrelated to race

differences in item difficulty per se.

Study III. Analysis of Raven's Matrices
in Three Ethnic Groups

In order to look more closely at the developmental lag hypothesis
of test differences and also to detect possible ethnic biases in Raven's
Matrices multiple-choice distractors over a much wider range of ages than
was possible in the previous study, the following analyses were performed
on large representative samples of three ethnic groups in Grades 3 to 8
who had been given the Colored Matrices (Grades 3 to 6) and the Standard

Matrices (Grades 7 and 8).

Subjects and Tests

Ss were representative samples of children from a large school dis-
trict in the Central Valley (Kern County) of California. Raven's Colored
Matrices was group-administered to regular classes in Grades 3 to 6, with
approximately equal numbers in each grade. The three ethnic groups are
white (N = 841), Negro (N = 687), and Mexican-American (N = 788).

The Standard Progressive Matrices, which consists of 60 items and
extends from very easy items up to a level of difficulty appropriate for
the general adult population, was group-administered to classes in Grades

7 and 8. The Ns are white = 744, Negro = 551, and Mexican-American = 608.
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Results

Descriptive Statistics.--Figure 6 shows the performance of the three

ethnic groups at each grade level in terms of t scores with an overall mean
of 50 and SD of 10 (based on the 8D of raw scores in the white group at
Grade 5). (1t was possible to put the Standard Matrices given to Grades 7
and 8 on the same scale as the Colored Matrices given in Grades 3 to 6,
since for other purposes both tests were given to subsamples ranging from
Grades 4 to 8 so the standardized scores of the two tests could be made con-

tinuous over the entire grade range.)

Ingsert Figure 6 about here

P Values and P Decrements.--Table 20 shows the mean p values and

ethnic group correlations between p values and between p decrements for
i2-item sets of the Colored Matrices (Grades 3 - 6). Table 21 shcws the

corresponding results for the Standard Matrices (Grades 7 and 8).

The rank order of the three ethnic groups' p values on each item are
highly consistent, with W > M > N. In f.:t, only three of the 60 items of
the Standard Matrices depart from the order W > M > N, and they are very

dffficult items (36, 58, 60) which less than 8% of any group answered
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correctly and on which the ethnic groups do not differ significantly.

The correlations between ethnic groups in item p values could hardly
be higher. The within-group reliabilities of the rank order of item p values
are of about the same magnitude. Note also the size of the correlations
for the p decrements. These results give every indication that both forms
of Raven's Matrices behave extremely alike in all three ethnic groups. If
there are cultural differences, they are surely not revealed by this type
of analysis.

When the p value correlations are determined in each grade separately,
it turns out that whites resemble Negroes who are about 2 years older, more
than they resemblie Negroes of the same age or other whites who are two years
older. (The same thing is not true in comparing whites and Mexicans cn the
Raven.) For example, Grade 4 whites are more like Grade 6 Negroes (r = .978)
than Grade 4 whites are like Grade € whites (r = .806). This result seems
less consistent with the hypothesis of a cultural difference than with a
difference in rate of mental development, unless it is assumed that test
manifestations of cultural differences are indistinguishable from the test
manifestations of general developmental differences.

Cultural Differences vs. Developmental Lag.--To examire this notion

more closely, Raven's Colored Matrices items were subjected to a principal
components analysis separately in each ethnic group in each of Grades 4,

5, and 6. Interest is focused on the first principal component, which of
course accounts for the largest proportion of item variance and indicates

the )oading (i.e., correlation) of each item on the general factor of mental
ability which is common to all the items in the test. In a senre, the items'
loadings on the first principal component represent a weighting of the items

from which has been screened out that part of the variance contributed by
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factors that are unique to each item or which only certain subsets of items
share in commor.. The loadings would therefore seem less likely to reflect
differential cultural bjiases than the unweighted item scores of 0 or 1.

The question of main interest here involves the degrec of resemblance
in the first principal component between different grades (i.e., age groups)
within ethnic categories as compared to the resemblance between the ethnic
groups (both within and across grades). Degree of resemi:lance is deter-
mined by the correlation between groups' item loadings on the first principal
component. The rank order correlation was used, so that there would be equal
means and variances of the variables entering into each correlation, per-
mitting direct comparisons of the obtained correlations. In each ethnic
group in each grade, the g loadings (i.e., first principal components) of
the 36 Raven items were ranked from 1 to 36, and the rank order correlations
between all possible Grades X Ethnic Groups were obtained. These correla-

tions are shown in Table 22.

The pattern of intercorrelaticns is of primary interest. We see, for
example, that on this measure.G'.de 4 whites resemble Grade 5 whites less
than Grade 6 Negroes, although Grade 4 whites resemble Grade 4 Mexicans more
than Mexicans in any other grade. In general, resemblance across grades
within ethnic groups (mean rho = .46) is slightly less than resemblance be-
tween ethnic groups (mean rho = .50), and in the case of the white-Negro

comparisons, resemblance is greates’ between whites and Negroes who are




Table 22

Rank Order CorrelationlBetween Grades (4, 5, and 6) and

Ethnic Groups on Loadings of First Principal Component

for Raven's Colored Matrices Items

White Negro Mexican
Group Grade 4 5 6 4 5 6 4 5 6
4 .67 .14 .65 .59 .85 .75 .28 -.02
White 5 .12 54 .59 .71 .59 .31 .28
6 .56 .51 .33 .43 .68 .27
4 73 .77 .67 .56 .31
Negro 5 .71 .68 .68 .18
6 .75 .51 .18
A 49 .14
Mexican 5 .37
6

Ip11 correlations larger than 0.50 are significant beyond .0l.
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separated by one or two grade levels. This is summarized in Table 23, in

which the correlations between the pairs of ethnic groups are averaged over
(a) those in the same grade, (b) those separated by one grade, where the
Negro group is always the higher grade, and (c) those separated by two
grades, where the Negro group is always the higher grade. Note that the
white X Negro correlation increases with amount of grade separation, and

the Negro X Mexican correlations are parallel in this respect. But the
White X Mexican correlations go in the opposite direction and the resemblance
is greatest between the groups in the same grade. Thus, according to this
analysis, the Negro group appears to fall more in line with the hypothesis

of a developmental lag rather than of a cultural difference. The Mexican
group, on the other hand, does not accord with expectations from the develop-
mental lag hypothesis in this analysis.

Analysis of Distractors.--A chi square test was performed on the

frequencies of choice of the five error distractors for each of the 36
Colored Matrices items to determine if there were any significant differ-
ences between the ethnic groups in the choice of distractors. The entire
sample of 2,316 Ss was used.

Four items showed differences in choice of distractors significant
at the .05 level. This is above the chance expectation. On three of the
items (23, 31, 36) the significant difference in distractor choice was

between whites and Negroes, with the largest percentage difference on any




Table 23

Average Correlation (Rho) Between Ethnic Groups' First Principal
{ Component Loadings on Raven's Colored Matrices ltems When Groups

Are in Same Grade or Are Separated by One or Two Grades

Correlated Ethnic Groups1

- Averaged Correlations WXN WXxXM N XM
F
Same Grade .52 44 .51
Separated 1 Grade2 .65 .28 .60
Separated 2 Grades2 .85 -.02 « 75
Mean .67 .23 .62
1

White (W),.Negro (N), Mexican-American (M).

2Negro grade is always higher.




of the distractors being 15%, 12%, and 11% respectively. One item (3) had

a significant Negro-Mexican difference of 167 on the most discriminating
distractor. On none of these items is the minority group's p value signi-
ficantly or consistently less than for other items which have similar p
values in the white group but show no significant ethnic difference in the
choise of distractors.

The same kind of analysis was performed on the 60 items of the
Standard Progressive Matrices given in Grades 7 and 8, with a total N =
1,903. Four items (19, 35, 47, 50) showed significant (.05 level) white~
Negro differences of 19%, 17%, 10% and 19% for the most discriminating
distractors. One of the same items (35) also showed a significant white-
Mexican difference of 22%. The minority groups do not have lower p values
on these items than on others of the same approximate difficulty in the
white sample.

Most Popular Response.--Do the ethnic groups differ in their selection

of the one out of six multiple-chboice alternatives (including the correct
one) that they choose most frequently? In the 36 Colored Matrices items,
six were found in which a different response alternative was more "sopular"
for one ethnic group than for the others and which also cross-validated in
two random halves of the total sample. The items on which this occurred
tended to be the most difficult ones for all three ethnic groups (12, 24, 32,
33, 35, 36) and therefore they would have relatively little overall effect
on the group means. This can be shown by making up several special scoring
keys, each based on the most popular responses in a given ethnic group
being keyed as "correct." If cultural biases lead to systematically differ-

ent solutions to matrix items, then one might argue that different scoring

keys might be more appropriate for different groups. So three scoring keys




based on the most popular responses in the white, Negro, and Mexican groups

were made up in one random half of each sample and "eross-validated" on the
other random half. Every key was applied to every group. It turns out that
no matter which scoring key is used, the ethnic group means are consistently
in the order W > M > N, and the differences between the means are in every
case significant beyond the .0l level.

Of the 60 Standard Progressive Matrices items, only one (53) showed
an ethnic difference (W - N) in the most popular response alternative which
cross-validated in two random halves of the total sample. Thus different
ethnic scoring wculd involve only one item in the Negro group, and since it
is one of the most difficult and least discriminating items in all three
groups neither the elimination nor the re-keying of the item would make vir-
tually any difference in the average Reven scores of the three groups.

Even if different ethnic scoring keys were found which equalized or
reversed the orders of the group mean scores, it still would have to be
determined if such scoring keys also reduced the mean score differences
between ethnically and culturally homogeneous age groups separated by one
or two years. It is likely that the choice of particular distractors in
preference to others is more related to an individual's degree of mental
maturity than to his cultural background per se. One indication of this is
seen in the fac* that on the five items of the Colored Matrices which showed
a difference between whites and Negroes in the most popular response alter-
native chosen, there is a greater similarity in the choice of distractors
between younger whites and older Negroes than between whites and Negroes
of the same age, and the difference between younger whites and older whites

resembles in this respect the difference between Negroes and whites of the

same age. This is shown in Table 24. These figures were obtained as follows:



A

The items were those on which the most popular response alternative for Negroes
(total sample) was different from the most popular response alternative for
whites (total sample). (In all five items, the most popular response both

in the Negro and in the white groups is an "incorrect" response according to
the standard scoring key.) Among all those who failed the given item was
determined the percentage of Negroes and whites in combined Grades 3& 4 and

in combined Crades 5 & 6 who chose the distractor which is most popular for
Negroes (total sample). The relevant differences between these percentages

are the figures shown in Table 24. Note that the difference between Grade

5 & 6 Negroes and Grade 5 & 6 whites in choice of the most popular Negro dis-
tractor is considerably greater than the difference between Grade 5 & 6 Negroes
and Grade 3 & 4 whites, who average about two years younger in age. Moreover,
the difference between Grade 3 & 4 whites and Grade 5 & 6 whites more closely
resembles the difference between the Negro and white groups in the same grade
(i.e., 5 & 6). In other words, the distractors most commonly chosen by
Negroes of a given age are also the same distractors that are more frequently
chosen by whites who average about two years younger. Thus the tendency to

be "taken in" by a particular distractor appears to be more a function of

the §§ mental age than of his racial-cultural background per se.

Summary and Discussion

An important distinction is made between culture-loaded and culture-

biused, as these terms are applied to mental tests. Cul ture loading is




-om3 9yl jo o8easae 8y aie sisi1eue

s1yl ut sa3ejuadaad a3yl os pue dnoa8 oaBay (e3l031 ul 98eiusdiad sues Syl prY £ pu® ¢ s10108a11S1d z

°51030BJ13S1P 2A1J 9yl Jo 2uo IsOYd

oym ‘*a3°-1 ‘well BYl pajiel oym dnoa8 yoea ut §g jo Jaaqunu e303 2yl uo A1uo paseq a8ejuadasd 1

8¢°% 791 [71 uesy
o%°s 09°6 00°11 4 9¢t
o%°8 00°2 0%°01 Nm\u 113
o1°¢- 00°t~ ot1-g=- 1 133
omwn oL°1 00°6 S A3
ov°¢ 06" o€t v %e

9 B ¢ sopein d € sopeag () d € sapeao 9 ¢ s9pel1y 9 9 G sIpLID\_ o d G s9pel1y aaqumy aaqumpy
cw o 9ITUM o 93ITYM T %, 93ITYM cA o, 0a3aN ur ¢ 231y 1 <+, 0adaN 103o813181( walt

$93TYM pue $20183N 103 PaI1a33iQ SIAIIBPUIAITY ssuodsay aeindogd 3ISOR
a2yl YOTYM 103 SuSI[ SOOTIIB| PIIOTOD UIABY 3ALJ

ayy uo afdueg oa8ay 1e3I0l 3Yl 4Aq UdSOYD USIFO ISOW 103°81381d 9yl 950YD OUM

9 ® ¢ SIpely pue H § € 8IPBIH UL SIAITYM pue seoa18aN jO HowmucoUMom uil 9ouaIaj3iid

%2 @198l )

O

Aruitoxt provided by Eic:

[E




-

defined in terms of types of item content and the narrowness of the cultural

background to which the content of the test items is relevant or is likely to

be encountered by members of different subpopulations. Culture bias is de-

fined in terms of various external and internal criteria. External criteria
involve the test's predictive validity in different ethnic or cultural groups,
as assessed by the regression of measurements of some external criterion

(e.g., grades, job performance ratings, etc.) on test scores. Internal cri-
teria involve item charactéristics which may vary statistically between dif-
ferent cultural groups, such as differences in the rank ora;r of item diffi-
culties, groups X items interaction, group differences-in choice of distractors
for items answered incorrectly, group differences in reliability, item inter-
correlations, and factor loadings of test items.

Group mean differences per se are not evidence of bias, since the
causes of the goup differences may be essentially the same as the causes of
individual differences within the groups. The notion of culture bias implies
that the cause of a group mean difference is qualitatively different from the
cause of individual differences within groups.

The presence of a substantial groups X items ingeraction is presump-
tive evidence of culture bias unless the interaction can be equally well
accounted for by some counter hypothesis. The absence of a substantial or
significant groups X items intetaction in the presence of a significant
groups main effect, however, cannot prove that the group mean difference
is not due to some cultural or environment factor, if it is hypothesized
that the factor influences all of the test items about equally. The plausi-
bility of such a hypothesis would depend largely upon the nautre of the
hypothesized factor. It would seem more plausible, for example, that mal-

nutrition or poor motivation would have a generalized effect on performance




which would quite equally depress performance on a wide variety of test

items. Cultural group differences, on the other hand, would seem more
likely to have differential effects on various items or types of test con-
tent, thereby producing a marked groups X items interaction, or groups X
type-of-test interaction, such as between verbal and nonverbal tests.
Those who claim that tests are biased either against or in favor of one or
another ethnic or cultural group are obligated to produce evidence that such
bias in fact exists in terms of some objective set of criteria, external
or internal. Culture~loaded test content or group mean differences do not
by themselves constitute evidence of bias with reference to the particular
groups in question. Test bias relates to particular groups. It is not a
property of the test itself.

In the present series of studies, a highly culture-loaded test, the
Peabody Picture Vocabulary Test, and a culture-reduced test, Paven's Pro-
gressive Matrices, were examined for internal evidence of culture bias in
comparisons between large reprezentative samples of white, Negro, and Mexi-
can-American children from three California school districts.

The main findings are as follows:

The internal consistency reliability (Kuder-Richardson Formula 20)
is very high and practically the same in the white, Negro, and Mexican-
American samples, for both the PPVT and the Raven Matrices. When corrected
for differences in length (i.e., number of items), the Raven has slightly
higher K-R reliability than the PPVT,

Both the Raven and PPVT show similar correlations with chronological
age (in months) for all three ethnic groups, although the correlations on
both bests are highest for whites. This may be due in small part to the
fact that in the white group test scores show a slightly more linear regres-

sion on age than in the two other groups, where there are slight departures




from linear regression. But the lower correlations with age in the minority

groups are attributable mostly to the fact that in these groups the regression
of raw scores on age has a less steep slope than in the white group, i.e.,

the average year-to-year gains are smaller in the minority groups (parti-
culary for the Mexicans on the PPV& and for the Negroes on the Raven), and
this fact, along with the nearly equal standard deviations of raw scores in
all three groups,makes for slightly lower correlations with age in the minority
groups. An essential characteristic of intelligence tests in the age range
from early childhood to maturity is that the raw scores correlate with
chronological age. This means, of course, that individual differences in

test scores at any given age represent much the same kinds of differences in
degree of mental maturity typic. .ly observed between younger and older
children. One criterion of the validity of newly devised tests intended to
minimize the effects of cultural bias is the demonstration of a correlation
with age in the target population comparable to the age correlations found

for existing standard tests in their normative population.

When the groups are compared in the rank order of item p values
(percent passing an item), they are found to be highly similar, as indicated
by very high rank order correlations between the item p values in all three
groups, correlations which, when corrected for attenuation, are very close
to 1, even when the correlations are computed within subsets of 12 or 15
items (for Raven and PPVT, respectively). By this criterion neither test
shows much evidence of culture bias, as would be indicated by dissimilarities
in the r¢. k order of item difficulty in the various ethnic groups. As ex-
pected, the Raven items show somewhat higher ethnic group similarities in
relative difficulty than the PPVT.

The differences between adjacent items in percent passing (called p
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decrements) are highly similar in all three ethnic groups for both PPVT and
Raven. The intergroup similarity in this sensitive index indicates little
of the groups X items interaction that should be expected if the test items
were ethnically biased to varying degrees. The high degree of similarity
between the ethnic groups in p decrements suggests that the groups behave
very much the same on these tests except for mean differences in the total
number right.

When PPVT and Raven are exactly matched item-by-item for difficulty
in the white group, ar.l the matched scales are then compared in the Negro
and Mexican groups, the Negro group showed no difference in means on the
white-matched PPVT and Raven scales, while the Mexican group showed a signi-
ficantly lower mean on the PPVT than on the Raven. This indicates that the
Mexican group is somewhat handicapped on the culture-loaded PPVT relative
to the culture-reduced Raven, but the Negro group is not. The fact that the
Mexican group is very similar to the white in rank order of p values and p
decrements on both PPVT and Raven, yet has lower scores on the PPVT than on
the Raven, suggests that some factor is operating to depress the PPVT per-
formance more or less uniformly for all items and that this factor does not
depress Raven performance, at least to the same degree. It seems plausible
to suggest that this factor is verbal and may be associated with bilin-
gualism in the Mexican group. The Negro group does not show this discrepancy
between performance on the PPVT and the Raven; the Negro performance
deficit is about the same on both tests, as different as they are in culture
loading.

Correlations (phi coefficient) of single PPVT items with the ethnic
dichotomy white/minority are all positive when signficant; no PPVT items

discriminate significantly in the reverse direction. When separate PPVT
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scales are made up, consisting either of the least or of the most ethnically
discriminating items, the ethnic group mean differences are nct markedly
different on the two scales when measured in sigma units, since the standard
deviations are less in these specially derived subscales. The items that
discriminate most betwe;n the ethnic groups are also the same items that
discriminate most among individuals within each group. This finding is the
opposite to what should be expected if the test from which these subscales
were derived was highly culture biased. Moreover, there is no evidence

that the least and most discriminating subscales measure different factors,
since their intercorrelation is about as high as reliability permits.

The ethnic groups differ more than chance in the most frequent choice
of item distractors in the PPVT and Raven. However, on the few Raven items
on which the most popular response choice differs for whites and Negroes,
it turns out that the most popular distractor for Negroes is the same as
the most popular distractor for whites who are approximately two years
younger. This suggests that the choice of particular distractors in the
Raven is related to S's mental maturity. If total score on the test reflects
differences in mental maturity (as indicated by the substantial correlation
of raw scores with age in all three groups), and if the choice of distractors
is related to mental maturity, then groups that differ in mean total score
might be expected to show some differences in their modal choice of distrac-
tors, and the types of group differences should be similar to the differences
seen between younger and older Ss within groups. if the choice of distractors
were influenced mainly by cultural differences, they would be less likely to
coincide with the distractor choices that are related to age differences

within a culturally homogeneous group.

In other findings, also, ethnic group differences in average cognitive




maturity seems a more parsimonious explanation than culture bias, especially
in the case of the Negro samples. For example, the matrix of Raven item
intercorrelations within each ethnic group within each grade, from Grades

3 to 6, was subjected to a principal components analysis. The loadings

of items on the first principal component (the general factor common to all
Raven items) were compared between age groups and ethnic groups. Degree of
group similarity was measured by the correlation of the loadings of the 36
Raven items in each of the two groups being compared. Within the same grade,
resemblance is higher between whites and Mexicans than between whites and
Negroes. But the resemblance between whites and Negroes was greater for
groups separated by two grade levels. Negroes in Grade 6, for example,

were more similar to whites in Grade &4 than to Negroes in Grades 4 or 5.

The Mexican group, on the other hand, showed their greatest resemblance to
whites in the same grade-

Analysis of variance of the complete Groups X Items X Subjects matrix
provides the most sen3iitive ;nd powerful means for detecting internal evi-
dence of culture biases in test items. This ANOVA was performed on the same
randomly selected Ss from each of the three ethnic groups for both the PPVT
and Raven. For this analysis the ethnic groups were matched for age. The
three ANOVAs involved each of the possible group comparisons--White/Negro,
White/Mexican, and Negro/Mexican. Sex and age were also included as factors
in the ANOVA. For both the PPVT and the Raven, the interaction of ethnic
group X items was significant, although it accounts for an exceedingly small
proportion of the total variance. The crucial index of culture-fairness,
however, is the ratio of the sua of squares of the (A) Between Ethnic Groups
Main Effect/Between Subjects Within Groups Main Effect to the (B)Groups X

Items Interaction/Ss X Items interaction. Lower values of this A/B ratio




indicate item biases with respect to groups, and higher values indicate

less item bias. The higher the A/B ratio, the more difficult it should be
to equalize or reverse the group mean difference by item selection from the
same general population of items of which those comprising the particular
test are a sample. It is noteworthy, therefore, that the A/B ratio for the
culture-y~duced Raven is more than double that for the PPVI. Also, for the
PPVT, a higher ratio {i.e., less item bias) is found in the White/Negro
than in the White/Mexican comparison. The A/B ratio can be applied as well
to sex differences, using the gpprepriate main effects and interactions.
Sex shows item biases'of even greater magnitude than the ethnic biases and
the Raven shows less sex bias than the PPVT. The very low A/B ratio for
sex, especially on the PPVT, suggests that a different selection of similar
items, or even merely discarding some of the existing items, could eliminate
or reverse the small sex difference in means and it may therefore be regarded
as a trivial or nonessential difference. The same thing cannot be said,
however, about the mean ethnic group differences, for which the A/B ratio
is probably much too great to permit elimination of the group differences
by any amount of item selection from the item pool constituting the PPVT
and the Raven. One wonders if any set of items could be found to form a
test which would reverse the group means and still preserve all of the
other desirable psychometric characteristics seen in the PPVT and the Raven.
As of the present time, there has yet been no such demonstration.

The Groups X Items ggteraction can be all but eliminated if thec
ANOVA is based on a white.group and a minority group which differ about one
or two years in average age. Then the younger white group and older minority
group have nearly equal total mean scores and the Groups X Items interaction

is practically nil, both for the PPVT and the Raven. In other words, the
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small Groups X Items interactions found in the same-age ethnic group com-
parisons can be interpreted as reflecting a mental maturity X items inter-
action rather than a cultural difference X items interaction. It would
seem far-fetched to argue that the Groups X Items interaction reflects
culture bias when such interaction can be greatly reduced simply by com-
paring ethnic groups that differ one or two years in age. If it is argued
that the effect of culture bias on test performance decreases as children
get older, then one should also fiﬁh a decrease in the mean difference
between ethnic groups with increasing age. Yet the mean differences are
at least as great, absolutely and in standard deviation units, in older

as in younger age groups.

The hypothesis that the ethnic groups X items interaction reflects
differences in mental maturity more than culture bias is reinforced by the
fact that it was possible to simulate almost exactly the results of the
White/Negro ANOVA by making up a "pseudo-ethnic" grolip of whites. In this,
two white groups were compared, using the same ANOVA d.sign as in the true
ethnic group comparisons. One of the white groups was selected so as to
average two years older than the other white group. The two age groups
(both white) took the place of the two ethnic groups in the ANOVA. The
main effects and the Groups X Items interaction almost exactly simulated
the White/Negro ANOVA; and the_é[g ratios, of course, were also nearly the
same. This was true both for the PPVT and the Raven. This finding suggests
the conclusion that little or none of the Group X Items interaction in the
case of the Negro samples is attributable to cultural differeunces.

The evidence regarding cultural or language bias in the Mexican group
is less clear. Some of the findings are consistent with the hypothesis that

in the Mexican group PPVT performance is depressed, relative to the Raven.

. e va —
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In the rank order of the three ethnic group means, Negroes and Mexicans
reverse positions on the Raven and PPVT. When white and Mexican Ss are
matched for PPVT scores, the Mexicans have a higher mean score on the Raven,
which is what is to be expected if the PPVT performance was depressed Ly
some factor peculiar to a culture-loaded test but not toiculture-reduced
test. On the other hand, when white and Negro Ss are matched for PPVT scores,
the Negroes also have a lower mean score on the Raven, and this holds through-
out the entire range of scores.

Viewed all together, the present set of analyses reveal very little,
if any, evidence of culture bias in either the PPVT and Raven for the Negro
group. Also, the Raven shows practically no evidence of bias in the Mexican
group. However, the extent of bias in the PPVT with respect to the Mexican
group is moré in doubt; the evidence for bias is not strong but it is not
ruled cut by the present analyses, some of which are consistent-with the
predictions from a culture bias hypothesis. But without exception, this is
not true for the Negro group. If culture bias is claimed for the Negroes,
it must also be posited that the bias affects all items of the PPVT and the
Raven about equally. This seems most improbable for a cultural effect. It
is more likely attributable to other factors that could be reascnably hypo-
thesized to have a much more general influence on overall rate of mental
development.

If it is claimed that the ethnic group differences in average perfor-
mance on tests such as the PPVT and Raven are mainly the result of cultural
differences, then it should be possible to make up otheritests which are
biased in favor of the ethnic minority groups, and yet at the same time

show the same psychometric properties as the present tests, such as a small

Groups X Items interaction, a large A[E ratio, high intergroyp correlations




between p values and between p decrements, as well as similar correlations
with age in each group and equally high internal consistency reliability
within the different groups. The construction of a test that could equalize
or reverse the white and Negro group means, and which also could stand up
under the kinds of analysis to which the PPVT and Raven were subjected in
the prasent studies, would be a strong challenge to any theory which holds

that the average racial differer-e in IQ is not attributable to cultural

bias in the tests.
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Footnotes

1 Much of the data collection and analyses in the present studies
were supported by grants to the University of California from the Office
of Economic Opportunity (Contract No. OEO 2404) and the Sterling Morton

vharitable Trust. ;

2 The writer is grateful to Dr. Mabel C. Purl, Director of Research

and Evaluation, Riverside Unified Schools, for these data.

3 Table of the p values for each item of the PPVT and Raven within

each sex and ethnic group is available from the author.

%4 Note that the same A/B ratio can also be obtained (from Table 15)

by E SS . The A/B ratio can also be expressed as F_ [F where
EXI | Ssx1 —E [=Ex1’

EE is the variance ratio for testing the significance of the Ethnic main effect

and FE I is the variance ratio for testing the Ethnicity X Items interaction.

5
The writer is grateful to Dr. William D. Rohwer, Jr. for these data.




